Abstract -A variant of subtilisin Carlsberg thiolsubtilisin, in which the active site serine residue is replaced by a thiol-containing cysteine has been synthesized in our laboratory. From the results of analysis of the resulting enzyme it can be argued that the mechanism of subtilisin suspended in organic solvents involves Ser221, undoubtedly in the formation of an acyl-enzyme intermediate. Further, the active site of the enzyme is not interacting with bulk solvent, and the environment of Ser221 is not radically altered by changing the solvent in which the enzyme is suspended. The enzyme structure has also been analyzed with FT-IR t o demonstrate that the global secondary structure is the same in organic dispersants as in water. Finally, the morphology of subtilisin particles has been studied during hydration in the gas phase using ESEM. 
A typical comment of classical enzymologists when considering enzyme-catalyzed reactions in non-aqueous media is that the enzyme suspended in the solvent must have a different structure than the same enzyme in water. Indeed, it has been suggested on many occasions that a structural difference accounts for changes in the activity o f the enzyme when transferred to non-aqueous environments. Experimentation has shown, however, that any structural changes are minimal. We have recently investigated the effect of organic solvents on the global structure of proteins.
FT-IR has been used to determine the secondary structure content of subtilisin and myoglobin in a variety of environments. There is no discernable change between subtilisin solubilized in buffer, lyophilized subtilisin, lyophilized subtilisin suspended in mineral oil, and lyophilized subtilisin suspended in carbon tetrachloride. It is interesting that proteins not specifically designed for use in anhydrous environments show considerably increased activities.
This suggests that selection of proteins in water based environments for increased activity in solvents is a reasonable approach.
In conclusion, the use of enzymes in organic solvents is a practicle route for synthesis of many compounds. However, there is still a need to understand fully the interaction between solvent and enzyme. During our attempt to dissect the catalysis of subtilisin in different environments we have shown that the enzyme undergoes no major conformational changes when suspended in chloroform or miner oil. The enzyme retains activity, and we are beginning to investigate why the enzyme suffers such a significant loss in overall activity.
